Summary: In tracing the source of an outbreak of foodpoisoning with Salmonella virchow a chicken-packing station and associated rearing farms were investigated. The serotype was found in chickens in 9 of the 14 rearing farms investigated and in the hatchery, but not in the breeding flocks supplying the hatchery. Several personnel on the farms were affected. The infection was most likely to have been introduced by contaminated feedingstuffs.
Introduction
On 8 July 1968 it became apparent that frozen chickens from a packing-station in Cheshire were contaminated with Salmonella virchow and were implicated in an extensive outbreak of foodpoisoning in Liverpool (Semple, Turner, and Lowry, 1968) .
The packing-station was the centre of a farming co-operative consisting of seven breeding flocks, whose eggs went to one hatchery, which in turn sent day-old chicks to 16 rearing farms. These birds were kept in deep litter units for nine weeks and then sent to slaughter at the packing-station.
Three types of product were prepared: "New York dressed," which were plucked but not eviscerated; "oven-ready," which were plucked and eviscerated ; and " deep frozen," which after plucking and evisceration were placed at -30O C. for one hour and then stored at -10°C. until sold. The New York dressed and oven-ready birds were chilled and distributed in refrigerated vans to wholesale and retail outlets the morning after slaughter.
Methods
The investigation was directed to the isolation of salmonella species only. All materials were inoculated into selenite F medium (Hobbs and Allison, 1945) Unplucked and/or Uneviscerated Birds.-The abdominal cavity was opened with sterile instruments and portions of the liver, spleen, gall bladder, kidney, and bowel were taken into 100-ml. volumes of single-strength selenite F.
Giblets and Pluck.-The giblets and pluck of 95 birds killed and eviscerated at the processing plant were sent to the laboratory in separate plastic bags, the contents of which were transferred to 100 ml. of selenite F in 1-lb. (450-g.) honey jars.
Faeces.-Human faeces were plated direct on to desoxycholate citrate agar and inoculated into 10 ml. of selenite F. The hut droppings, dust, and cloacal swabs were placed in 10 ml. of selenite F.
Eggs.-Egg shells and yolk-sac fluid from dead-in-shell chicks and day-old culls were added to 10 ml. of selenite F broth.
Swabs.-Swabs from working surfaces within the plant were placed direct into 10 ml. of selenite F.
Feeding-stuff.-A 25-ml. volume of feeding-stuff, either pellets or meal, was added to each of 100 ml. of selenite F and balanced tetrathionate broth (Rolfe, 1946) .
Water.-Chlorinated water from the chill tanks was taken up into 120-ml. bottles containing sodium thiosulphate and then diluted with an equal volume of double-strength selenite F.
Sewage.-An alginate sewer swab (Robinson, 1958) was left in the main effluent of the packing-station for 24 hours. It was dissolved in 20 ml. of sodium hexametaphosphate and four tenfold dilutions were made in selenite F.
Results
Processing Plant.-The results of the initial investigation at the plant are given in Table I Rearing Units.-In order that production might continue at the plant after it had been thoroughly cleansed, and also to trace the source of infection further, it was decided to screen the rearing farms which had chickens due to come to slaughter in the next week or so. Public health inspectors visited 12 of the 16 farms on 13 July-the remaining four were either empty or out of the area. Samples were taken of faeces from the deep litter huts, broiler feed, and, in some instances, fowls. The results are given in Table II . Of the 12 farms sampled eight had infected birds. From one unit (farm 1 in Table II) 95 birds were killed at the processing plant and only their giblets were sent to the laboratory; 49 (52%) were positive. The presence of S. virchow in the rearing units having been confirmed, arrangements were made that one week before the birds in each unit reached slaughtering age a representative sample (1 0, ) of cloacal swabs would be submitted for culture. S. virchow was cultured from 7 of the 11 farms so tested. In addition there was one unit on farm 10 where the droppings of 3-4-day-old chicks had been found to be positive. Hut droppings were collected at weekly intervals for six weeks, and on each occasion the cultures were positive. People working on the farms were asked to submit faecal samples, and one was found to be an excreter of S. virchow. Kampelmacher (1963) and Taylor (1967) . Surveys in this country (Dixon and Pooley, 1961) (Vernon, 1967 Hatchery.-Samples of dust were positive from three of the four major rooms at the hatchery, but after disinfection the swab samples became negative. For a period of three weeks all dead-in-shell chicks, shells, and newly hatched culls were submitted for examination ; 1,741 specimens were cultured with negative results. Paper trays holding faecal droppings were also cultured but no salmonellae were isolated. Four people working at the hatchery were found to be carriers of S. tvrchow.
Breeder Flocks.-Over a period of three weeks samples of unfumigated eggs, litter, food, and any pullets which died were collected and cultured. At one farm where the breeding birds had reached the end of their productive life rectal swabs, faecal samples, swabs of nesting boxes, and dust were collected. S. virchow was not isolated from any of these specimens. A man working on one of the breeding units was a carrier of the serotype; he had also been associated with a rearing unit which was known to be infected.
Discussion
Salmonella food-poisoning in man from the ingestion of infected poultry products has often been described and has A number of human cases of food-poisoning with S. virchow occurred in the north-western area of the country in the period October to December 1967 (Semple et al., 1968 (Wilson, 1945) and S. menston Outbreak of Food-poisoning-Pennington et al.
There is no routine sampling of live birds or carcasses in chicken-packing stations in this country, and in view of the large number of birds slaughtered weekly such checks would be impracticable with existing facilities. However, there seems to be a case for more rigorous control of general hygiene throughout broiler production units and bacteriological control of animal feeding-stuffs. Outbreaks of food-poisoning can be more easily prevented if the proportion of infected birds is reduced to the level found by Tucker and Gordon (1968) . The popularity of New York dressed birds is of particular concern. Such birds carrying food-poisoning organisms are potentially dangerous in shops and the kitchen.
The dispersal of infected litter to grazing land presents hazards to livestock which can in turn infect humans by direct contact or by contaminating milk. Measures which control disposal of litter from rearing units are worth further consideration.
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